A Gram-stain-positive and pale pink-pigmented bacterial strain, designated ID0501 T , was isolated from an automobile evaporator core collected in the Republic of Korea. The cells were aerobic and coccoidal. The strain grew at 15-40˚C (optimum, 37˚C), at pH 6.0-7.0 (optimum, pH 6.5), and in the presence of 0-1.5 % (w/v) NaCl. Phylogenetically, the strain was related to members of the genus Deinococcus and showed the highest sequence similarity, of 96.9 %, with Deinococcus metallilatus MA1002
The genus Deinococcus is a member of the family Deinococcaceae of the phylum Deinococcus-Thermus and was first proposed by Brooks and Murray [1] . In the members of this genus, cells are aerobic, non-motile, non-spore-forming, red or pink in colour, coccoid or rod-shaped [2] . The majority of the species of the genus have resistance to UV light, gamma radiation and desiccation [3] . At the time of writing, the genus Deinococcus comprises 68 species with validly published names. These species have been isolated from various environments such as soils [4] , air [5, 6] , activated sludge [7] , marine fish [8] , termite gut [9] , car air-conditioning system [10] , rhizosphere [11] , water [12] , sewage [13] , hot spring [14] and Antarctic environments [15] .
Strain ID0501
T was isolated from a biofilm growing on the surface of automobile evaporator cores collected in the Republic of Korea (GPS coordinates for the sampling site are 37 27¢ 26.8 † N 126 56¢ 54.2 † E and sampling time was October, 2014). Aluminium heat exchanger fins were harvested from the evaporator cores using sterilized long-nosed pliers. Harvested aluminium fins were blended with phosphate buffered saline (pH 7.4) and plated on R2A agar using standard dilution plating technique. After plating, plates were incubated at 28˚C for 7 days and a pale pinkpigmented bacterial strain was isolated and designated ID0501
T . Deinococcus apachensis DSM 19763 T , Deinococcus geothermalis KACC 12208 T and Deinococcus metallilatus KACC 17964
T were used as reference strains. These reference strains were obtained from the Korean Agricultural Culture Collection (KACC) and the Deutsche Sammlung von Mikroorganismen und Zelkulturen GmBH (DSM). Reference strains were cultured under the same conditions as strain ID0501
T for comparative tests.
T was deposited in the Korea Agricultural Culture Collection (KACC) of the Republic of Korea and the NITE Biological Resource Centre (NBRC) of Japan.
The 16S rRNA gene sequence was determined as described previously by Kim and Ka [16] . The 16S rRNA gene sequence of ID0501
T was compared with sequences of bacterial type strains from the database of the EzBioCloud server (http://ezbiocloud.net) [17] and sequences from ID0501 T and related taxa (retrieved from the NCBI database) were aligned with SINA (v1.2.11) according to the SILVA seed alignment [18] . Phylogenetic trees were reconstructed by the maximum likelihood [19] , maximum parsimony [20] and neighbour-joining methods [21] using the MEGA7 software program [22] . In each case bootstrap values were calculated based on 1000 replications [23] . There were a total of 1357 positions in the final dataset.
Bacterial growth at 4, 10, 15, 20, 25, 28, 37, 40 and 45 C was assessed after 7 days of incubation in R2A broth. The pH range for growth was determined after 7 days of incubation at 37 C in R2A broth adjusted to pH 5.0-10.0 at intervals of 0.5 pH units by using citrate-NaH 2 PO 4 buffer (pH 5.0-6.0), NaH 2 PO 4 -Na 2 HPO 4 buffer (pH 6.5-8.0), Tris-HCl buffer (pH 8.5-9.0) and Na 2 CO 3 -NaHCO 3 buffer (pH 9.5-10.0) [24] . Tolerance to NaCl was tested in R2A broth supplemented with 0-2.0 % NaCl (w/v) (at 0.5 % intervals) after 7 days of incubation. Growth of ID0501
T was tested on R2A agar, Luria-Bertani agar (LB), nutrient agar (NA), trypticase soy agar (TSA) and MacConkey agar (all from Difco) at 28 C for 7 days. Growth under anaerobic conditions was determined in an anaerobic jar in the presence of an anaerobe atmosphere generation bag (Sigma).
Gram reaction of ID0501
T was determined using a Colour Gram 2 kit (bioM erieux). Cellular morphology was observed under an inverted light microscope (AXIO; Zeiss) and a transmission electron microscope (JEM1010; JEOL) with cells grown for 3 days at 28 C on R2A agar. Oxidase and catalase activities were tested using an Oxidase Reagent and ID Colour Catalase Reagent (bioM erieux), respectively. Degradation of casein, cellulose, chitin, DNA and starch were determined using the methods of Smibert and Kreig [25] and Ten et al. [26] after 10 days of incubation. Other physiological and biochemical characteristics were examined with API 20E, API 20NE and API ZYM systems (bio-M erieux) according to the manufacturer's instruction. Cells of ID0501
T grown on R2A agar at 28˚C for 5 days were used for API tests.
Fatty acids were extracted, methylated, and separated by gas chromatography (model 6890; Hewlett Packard) according to the protocol of the Sherlock Microbial Identification System after ID0501
T and strains of related species of the genus Deinococcus were grown on R2A agar at 28˚C until they reached the exponential phase. The fatty acids were analyzed by GC (model 6890; Hewlett Packard) and identified using the TSBA6 database of the Microbial Identification System [27] .
Deinococcus actinosclerus BM2 T (CP013910)
Deinococcus arenae SA1 T (KF790633)
Deinococcus daejeonensis MJ27 T (JF806527)

Deinococcus indicus Wt/1a T (AJ549111)
Deinococcus caeni Ho-08 T (DQ017709)
Deinococcus aerophilus 5516T-11 T (EU622979)
Deinococcus yunweiensis YIM 007 T (DQ344634)
Deinococcus radioresistens 8A T (KJ123751)
Deinococcus budaensis FeSTC15-38 T (LN864925)
Deinococcus hopiensis KR-140 T (AY743262)
Deinococcus phoenicis 1P10ME T (JHAC01000055)
Deinococcus carri MA1003 T (JX089327)
Deinococcus murrayi DSM 11303 T (AXWT01000018)
Deinococcus aluminii ID0501 T (KP326330)
Deinococcus metallilatus MA1002 T (JX089329)
Deinococcus geothermalis DSM 11300 T (CP000359)
Deinococcus aetherius ST0316 T (AB087287)
Deinococcus apachensis DSM 19763 T (ARLS01000002)
Deinococcus aerius TR0125 T (AB087288)
Truepera radiovictrix RQ-24 T (DQ022076) T and members of genus Deinococcus. Bootstrap values (expressed as percentages of 1000 replications) greater than 50 % are shown at branch points. The single dots indicate that the corresponding branches were recovered in the trees reconstructed using the maximum-parsimony or neighbour-joining algorithms. The double dots indicate that the corresponding branches were recovered in the trees reconstructed using both the maximum-parsimony and neighbour-joining algorithms. Truepera radiovictrix RQ-24 T (DQ022076) was used as an outgroup. Bar, 0.02 nucleotide substitutions per position.
Respiratory quinones were extracted according to the method of Komagata and Suzuki [28] and analyzed using reversed-phase HPLC with an YMC ODS-A (250Â4.6 mm) column. The respiratory quinones were eluted with a mixture of methanol/2-propanol (2 : 1, v/v) using a flow rate of 1 ml min À1 at room temperature and detected by UV absorbance at 270 nm.
Polar lipids were extracted according to the procedures described by Minnikin et al. [29] and separated by twodimensional TLC using chloroform/methanol/water (65 : 25 : 3.8, v/v/v) for the first dimension and chloroform/ methanol/acetic acid/water (40 : 7.5 : 6 : 1.8, v/v/v/v) for the second dimension as described by Embley and Wait [30] . Individual polar lipids were identified by spraying the plates with 10 % ethanolic phosphomolybdic acid, molybdenum blue, ninhydrin and a-naphthol reagents [28, 29] .
Determination of DNA G+C content (mol%) was performed by real-time PCR analysis [31] . Four bacterial strains were used to construct the calibration curve: T were serially diluted ten-fold in saline solution (0.85 % NaCl) and then spotted on R2A plates. The plates were incubated at 30˚C for 2 days to allow colony formation, and the c.f.u.s were then counted. T was grouped with members of the genus Deinococcus (Fig. 1) . Also, the phylogenetic trees obtained by the maximum-parsimony and neighbour-joining methods showed a clear placement of ID0501
T within the genus Deinococcus (Figs S1 and S2, available in the online version of this article). The strain ID0501
T clustered with D. metallilatus MA1002 T in the maximum-parsimony tree and the neighbour-joining tree, which is supported by high bootstrap values.
Cells of ID0501
T were Gram-stain-positive, aerobic, nonspore forming, coccoid and 1.66-2.21 µm in diameter (Fig.  S3 ). Colonies were circular, convex, 1-2 mm in diameter, . All data were obtained from this study. All strains were positive in tests for catalase, aesculin hydrolysis and enzyme activities of esterase (C4), esterase lipase (C8), leucine arylamidase, acid phosphatase, naphtol-AS-BI-phosphohydrolase and a-glucosidase. All strains were negative in tests for nitrate reduction, indole production, glucose fermentation, gelatin hydrolysis, assimilation of L-arabinose, D-mannose, N-acetyl-D-glucosamine, capric acid, adipic acid, malic acid, trisodium citrate and phenylacetic acid, and enzyme activities of lipase (C14), cystine arylamidase, a-galactosidase, b-glucuronidase, N-acetyl-b-glucosaminidase, a-mannosidase, a-fucosidase, arginine dihydrolase and urease. +, Positive; (+), weakly positive; À, negative. 
translucent, smooth, shiny with entire edges and pale pink on R2A agar. The strain grew on LB agar, NA and R2A agar but not on TSA and MacConkey agar. Temperature range for growth was 15-40˚C, with optimum growth at 37˚C. The strain showed a narrow pH range for growth. The NaCl tolerance range was 0-1.5 % (w/v), with optimum growth at 0 % (w/v). The strain was positive for catalase and oxidase. Casein, cellulose, chitin and starch were not hydrolyzed. Growth on DNase Test agar was not observed. The morphological, physiological and biochemical characteristics that differentiate ID0501 T from closely related species of the genus Deinococcus are listed in Table 1 .
Cellular fatty acid profiles strain ID0501
T and related species of the genus Deinococcus are shown in Table 2.  ID0501 T contained iso-C 17 : 0 (27.6 %), iso-C 15 : 0 (20.4 %) and iso-C 13 : 0 (8.9 %) as the major cellular fatty acids. The fatty acid profile of ID0501
T was similar to those of reference strains of members of the genus Deinococcus, with minor differences. ID0501
T contained higher proportions of iso-C 17 : 0 , iso-C 15 : 0 and iso-C 13 : 0 compared with reference strains of species of the genus Deinococcus.
The predominant respiratory quinone of ID0501
T was MK-8, which is typical of members of the genus Deinococcus.
The polar lipids of ID0501
T were phosphatidylethanolamine (PE), phosphatidylglycerol (PG), phosphatidylcholine (PC), diphosphatidylglycerol (DPG), two unidentified phospholipids (PL1-2), one unidentified aminolipid (AL) and five unidentified glycolipids (GL1-5) (Fig. S4) . PE, PG, PL2 and GL1 were the predominant polar lipids of ID0501
T . The DNA G+C content of the strain was 68.3 mol%.
Deinococcus radiodurans DSM 20539
T showed a D 10 value of >12 kGy and the newly isolated strain ID0501
T showed a D 10 value of 6 kGy (Fig. S5) T represents a member of the genus Deinococcus.
In conclusion, strain ID0501
T has the main characteristics of members of the genus Deinococcus. The cells of ID0501
T are Gram-stain-positive, aerobic, pale pink, non-spore forming and coccoid. ID0501
T has MK-8 as the major menaquinone, gamma resistance and a high DNA G+C content. In addition, the phylogenetic analysis based on 16S rRNA gene sequence supports the hypothesis that ID0501
T represents a member of the genus Deinococcus. However, the strain is differentiated from the reference strains of species of the genus Deinococcus on the basis of fatty acid composition, phenotypic characteristics, such as colony colour, NaCl tolerance, negative enzyme activity of alkaline phosphatase and positive enzyme activity of trypsin. Therefore, on the basis of the polyphasic data presented here, we suggest that ID0501
T represents a novel species of the genus Deinococcus, for which we propose the name Deinococcus aluminii sp. nov.
DESCRIPTION OF DEINOCOCCUS ALUMINII SP. NOV.
Deinococcus aluminii (a.lu.mi¢ni.i. N.L. gen. n. aluminii, of or belonging to the chemical element aluminium, because 
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